Analytical Data cis-[Re(CO)
Cl(η 1 -C 5 H 4 ClP) 2 ] (1) Figure S1 . 1 Figure S2 . 13 C NMR of compound 1 (90.6 MHz, CDCl 3 ): δ = 156.21 (dd, 1 J C-P = 18.9 Hz, 3 J C-P = 13.0 Hz, C 2 ), 146.93 (dd, 1 J C-P = 15.0 Hz, 3 J C-P = 10.5 Hz, C 6 ), 138.58 (t, 3 J C-P = 5.3 Hz, C 4 ), 136.28 (d, 2 J C-P = 9.5 Hz, C 5 or C 3 ), 129.78 (t, 2 J C-P = 13.9 Hz, C 3 or C 5 ). . VT-NMR study of 31 P NMR of compound 1 (145.8 MHz, CDCl 3 ) from -60 °C to 60 °C in steps of 10 °C. Spectrum 1 corresponds to the measurement at -60 °C, spectrum 7 corresponds to 0 °C, spectrum 9 corresponds to 20 °C and spectrum 13 corresponds to 60 °C. The signal broadens significantly at elevated temperatures, while the signal sharpens at lower temperatures. Decoalescence is not observed in this temperature range. 
Crystallographic Details
Single Crystal X-Ray Structure Determination of Compound 1 and 2
General:
Data were collected on an X-ray single crystal diffractometer equipped with a CCD detector (Bruker APEX II, κ-CCD), a rotating anode (Bruker AXS, FR591) with MoK α radiation (λ = 0.71073 Å), and a Montel mirror optic by using the SMART software package. [1] The measurements were performed on single crystals coated with perfluorinated ether. The crystals were fixed on the top of a glass fiber (1) or of a cactus prickle (Opuntia ficus-india) (2) and transferred to the diffractometer. The crystals were frozen under a stream of cold nitrogen. A matrix scan was used to determine the initial lattice parameters. Reflections were merged and corrected for Lorenz and polarization effects, scan speed, and background using SAINT. [2] Absorption corrections, including odd and even ordered spherical harmonics were performed using SADABS. [2] Space group assignments were based upon systematic absences, E statistics, and successful refinement of the structures. Structures were solved by direct methods with the aid of successive difference Fourier maps, and were refined against all data using WinGX [7] based on SIR-92 [3] in conjunction with SHELXL-97 [5] . Unless otherwise noticed, methyl hydrogen atoms were refined as part of rigid rotating groups, with a C-H distance of 0.98 Å and U iso(H) = 1.5·U eq(C) . Other H atoms were placed in calculated positions and refined using a riding model, with methylene C-H distances of 0.99 Å, and U iso(H) = 1.2·U eq(C) . If not mentioned otherwise, non-hydrogen atoms were refined with anisotropic displacement parameters. Full-matrix least-squares refinements were carried out by minimizing Sw(F o 2 -F c 2 ) 2 with SHELXL-97 [5] weighting scheme. Neutral atom scattering factors for all atoms and anomalous dispersion corrections for the non-hydrogen atoms were taken from International Tables for Crystallography. [4] Images of the crystal structures were generated by PLATON. [6] HOLB 6345-123 Compound 1 CCDC 1005247
Operator: *** Herdtweck *** Cell Constants:
Least-squares refinement of 9423 reflections with the programs "APEX suite"
and "SAINT" In the difference map(s) calculated from the model containing all nonhydrogen atoms, not all of the hydrogen positions could be determined from the highest peaks. For this reason, the hydrogen atoms were placed in calculated positions (d C-H = 95 pm). Isotropic displacement parameters were calculated from the parent carbon atom (U H = 1.2 U C ). The hydrogen atoms were included in the structure factor calculations but not refined.
Atomic Form Factors:
For neutral atoms and anomalous dispersion [4] Extinction Correction: no The correct enantiomere is proved by Flack's Parameter.
DFT Computed Data
All DFT calculations have been performed by Gaussian09 D.01, 1 optimizations and frequency/thermochemistry determinations have been conducted using the density functional B3LYP [2] [3] [4] together with the basis set 6-31+G** 5-8 for all atoms except Re and the Stuttgart 1997 ECP for rhenium, 9 downloaded from the Basis Set Exchange. 10 All obtained geometries have been identified via the numbers of negative frequencies as minima (NImag = 0). All reported energies are unscaled and reported in kJ mol -1 or eV relatively to a defined zero point. Free energy differences have been calculated for the gas phase in 298.15 K and 1.0 atm. Calculated IR spectra are unscaled and therefore slightly overestimated, the trend, however, corresponds well to observed shifts. A text file of all computed molecule Cartesian coordinates in a format for convenient visualization is included. Calculated bond lengths and angles correspond well to data obtained from the crystal structure. Deviations result from influences in the solid state in single-crystals versus calculations in the gas phase. NBO analysis was carried out in order to discuss the composition of metal -ligand orbitals. [11] [12] [13] [14] [15] [16] [17] NBO analysis
The relevant compositions of the orbitals are listed in Table S1 -S3 for the precursor [Re((CO) 5 Cl], 1 and 2, respectively and illustrate the contribution of both bonding partners in Re-L (L = CO, phosphinine, Cl) to the metal-ligand bond in percent. A (hypothetical) 100% localization corresponds to complete localization of the bonding electrons to the respective atom or group. 
